ABSTRACT
INTRODUCTION
The daily increase of using chemical, aromatic and cosmetic products has been associated with a significant increase of frequency of skin diseases such as eczemas and contact dermatitis (1, 2) . Today, contact dermatitis (CD) is a very common pathological condition, closely related to profession, with 66 a high prevalence and a high impact on quality of life (3) (4) (5) . It is defined as an inflammatory reaction of the skin caused by different allergens and irritating substances (6) .
The development of contact dermatitis has been related to a combination of individual characteristics (endogenous factors) and exposure (exogenous factors) (6, 7) . Skin contact with allergen or irritating substance is a necessary step for development of CD. However, the probability of occurrence and the degree of reaction depend on the type of allergen or irritant and intensity of the exposure (7) . Even though the effect of chemical irritants can be reduced by precautions (limiting the contact with these materials or using appropriate protection), the sensitivity to various substances is increasing (8, 9) . This makes the prevention and medical treatment of contact dermatitis very difficult (10, 11) . Nevertheless, accurate application and correct interpretation of patch tests (PT) are considered the key for a successful treatment of contact dermatitis (12, 13) .
According to literature data, the median prevalence of CD in the general population to at least one allergen was 21.2% (range 12.5-40.6%) (14) . Likewise, the prevalence of hand eczema in the general population is estimated around 4%, with lifetime prevalence around 15% (15) . However, most of the data published are extrapolated from surveillance studies on occupational dermatitis. According to these studies, the annual incidence of contact dermatitis is 13 to 34 cases per 100.000 workers (16, 17) .
Very little is known about the distribution of CD among Albanian population and to our knowledge no recent data has been published. Thus, we aimed to evaluate the use of PT for the correct diagnosis of CD and provide current data on the frequency of sensitization to various contact allergens. Furthermore, we evaluated the distribution of risk factors, such were age, gender, occupation and place of residence in a group of Albanian patients.
METHODS

Study design
We retrospectively analyzed all consecutive patients clinically suspected for CD during the period February 2010 -February 2011 at the outpatient unit of Polyclinic "At Luigji Monti" in Tirana. Medical history and clinical diagnosis were recorded using two questionnaires adapted for our population in accordance with European standardized questionnaires for skin diseases (18) . Questionnaires included information about age, gender, place of residency, profession, exposure to allergens, results of patch testing, spread of the disease, comorbidities and smoking history. Geographical distribution of the patients was totally random.
Study population
All the patients included in the study were clinically suspected for CD. Before the application of PT the patients had no active disease and were not taking any medication such as corticosteroids (locally or systemic) and/or immunomodulatory drugs. Clinically healthy individuals and pregnant women were excluded from the study. Informed consent was acquired from all subjects. Risk factors, such as age, gender, place of residence (rural or urban) and profession were investigated in this group of patients. PT results were compared between males and females and also between age-groups. The diagnosis of CD for each patient was made based on a detailed medical history, occupation profile, characteristics of skin lesions and PT results.
Patch testing
Baseline
European Series consisting of 31 allergens (19) were applied to all patients that were clinically suspected for CD. Interpretation of the results was performed after 48 (first reading) and 72 hours (second reading) according to the International Contact Dermatitis Research Group as follow: negative reaction (-); uncertain reaction (?); weak positive reaction (+); strong positive reaction (++) and extreme positive reaction (+++) (Figure 1 ).
Statistical analysis
All the data were analyzed using SPSS, version 17.0. Categorical variables were presented as numbers (absolute values) and percentages. Fisher's exact test was used to compare categorical variables. The distribution of the sample size was calculated using D' Agostino-Pearson test. Multivariate logistic 67 regression was used to assess the association between contact dermatitis and other variables. Odds ratio (OR) and 95% confidence interval (CI) are reported. All the tests were two-sided and statistical significance was defined as p ≤ 0.05.
RESULTS
Characteristics of patients with contact dermatitis
In total, 193 patients clinically suspected for CD and underwent PT. The mean age of the study population was 40.1 years (±10.5 years), with the youngest age of 9 years and the oldest of 62 years. The mean age of females and males was the same with no significant difference (t = 0.381, p = 0.7).
Socio-demographic characteristics of the patients included in the study are presented in Table 1 . From all the patients included, 86 (46.4%) were male and 107 (53.6%) were female, with no significant difference between gender (X 2 = 2.07, p=0.1). Most of the patients were in the age-group of 31-40 years (63 patients). All the other agegroups had a significant lower number of patients. According to the place of residence, the number of patients from urban areas was significantly higher than those who lived in rural areas (X 2 = 62.6, p < 0.01). Construction workers were most affected by contact dermatitis (21.8%) followed by hairdressers (9.8%).
The results of the patch testing
Positive PT results with at least one allergen were seen in 144 patients (74.6 %). This was significantly higher compared to 49 patients (25.4 %) who had a negative PT result (X 2 = 45.7; p <0.01). Table 2 shows the results of the PT according to gender and Except the age group 0-10 years, the positivity of PT was dominant in all age groups and with a significant difference compared to patients with negative results (p < 0.05). PT results according to profession are presented in Figure 2 .
Besides teachers, artists, journalists, social workers and students, all the other professions had a significantly higher percentage of positive results (p <0.05). The average percentage of positivity according to profession was 75.3 %, SD ± 20.5. From all patients who applied PT, 144 of them (75%) resulted positive to one or more allergens. From these 144 patients, 30 (21%) were positive for more than 2 allergens (Figure 3 ).
Nickel (14.1%) and potassium dichromate (12.6%) were the two most common allergens to which patients resulted positive, followed by mix perfume (7.5%) and cobalt (7%). Figure 4 shows the percentage of allergens that resulted positive after PT of patients with CD.
DISCUSSION
In this study we evaluated the use of PT for the diagnosis of CD and provided current data on the frequency of sensitization to various contact allergens. Furthermore, we evaluated the distribution of risk factors (age, gender, occupation and place of residence) in a group of Albanian patients. The average age of the study population was 40.1 years (±10.5 years), which is approximately the same value reported in the literature (14, 15, 20) . We included in total 193 patients, 86 male and 107 female. The number of women who performed PT was higher than the number of men. However, we found no significant difference between gender (p=0.1). The sensibility of women to skin diseases in general and to this pathology in particular, leads them to the immediate application of patch tests. Whereas, the large number of men clinically diagnosed with the same pathology hesitate to undergo the procedure of patch testing. This correlates with the lifestyle and education in our region. Nevertheless, studies report that hand eczema is much more frequent in women and the impact of disease is larger in women than in men (15, 21) .
The highest prevalence of contact dermatitis was noticed in the age-group of 31-40 years (63 patients), with significant difference with other age-groups (p<0.01). A simple explanation of this result could be the fact that people of this age-group have a higher frequency of exposure to allergens due to lifestyle and work activity (14, 15, 20, 22) .
According to the place of residence, the number of patients who lived in urban areas (153 patients) was significantly higher than those who lived in rural areas (41 patients). Most of the professions that are exposed to multiple allergens are applied in the cities, while in rural areas the number of these professions is limited. Also in Albania, the access to primary health services and specialized medical help is higher in urban areas compared to rural ones. Furthermore, the education level is higher in urban areas and people tend to seek medical assistance earlier and more often.
Construction workers were most affected by contact dermatitis followed by hairdressers. All the other professions were significantly in low number. Construction workers have very tight and longterm contact with different substances, especially with potassium dichromate, nickel and cobalt and epoxy resin (23) (24) (25) . Moreover, the non-use of protective gloves or emollient creams to protect the skin increases the risk for the contact dermatitis (26, 27) . Likewise, hairdressers have a high number of substances to which they are exposed, including agents of cosmetic products (mix perfume, balsam of Peru) and hair color products (p-phenylenediamine which is known as PPD) (22, 28, 29) Also, the use of plastic gloves from hairdressers exposes their skin to further allergens, such as Latex or Thiuram Mix (30, 31) .
After patch testing, the two most common allergens that resulted positive in most of the patients were nickel and potassium dichromate, followed by mix perfume and cobalt. A recent study of the Odense Adolescence Cohort has reported that the most common contact allergen among young Danish adults is nickel (11.8%), followed by cobalt (2.3%) and PPD (1.1%) (32) . Likewise, nickel has been reported as the most common allergen in a lot of other studies (33) (34) (35) . Previous studies have reported that contact allergy to nickel and cobalt is more common in women than men (14) . The higher prevalence among women is explained with the often and closed contact with objects containing nickel and/or cobalt, especially with jewelries and/or piercing which women start to use since early in life (36) . The wide spread of nickel sulphate in our everyday life (in sunglasses frame, door handles, spoons and forks in the kitchen, medical instruments, dental materials, metal chair and as well as ingredient in a lot of food products) explains the high prevalence of positive patch tests to this substance compared to other allergens less common in everyday life (37, 38) . Besides industrial materials (cement, mortar, plaster, bricks), potassium dichromate is also common in everyday life and can be found in leather clothing, shoes, colored gloves, matches and tattoos (24, 34, 38) . Moreover, potassium dichromate is found in orthopedic prostheses and dental implants, posing so to a high risk people who are not aware of being sensitive to this substance (39) .
The daily increase of using chemical, aromatic and cosmetic products has also increased the number of allergies to certain substances such are mix perfume, balsam of Peru and PPD (22, 29, 33, 40) . In our study, mix perfume is the third most common allergen to which contact dermatitis patients had a positive patch test. This result was expected since most of our patients were female and mix perfume is found in all aromatized cosmetic products. Half of the patients positive to mix perfume were also positive to balsam of Peru, which is also part of aromatized cosmetic products. Likewise, balsam of Peru is found as an aromatic component in different kinds of food, drinks, deserts and syrups (41) .
Another important allergen that should be discussed is formaldehyde. Formaldehyde and other substances released from it are the most frequently preservatives on the market (42) . Due to the wide spread, formaldehyde is difficult to be avoided, even in small amounts. This is the reason why new clothes should always be washed before wearing and places were smoke is allowed should be ventilated. It is recommended to use cotton clothes and cosmetic products with a concentration of formaldehyde below 0.2% (43) .
CONCLUSION
In Albanian population, construction workers and hairdressers are most affected from contact dermatitis. The most common allergens are nickel, potassium dichromate and mix perfume. Determination of allergens that cause contact dermatitis is necessary not only to confirm the diagnosis, but also for the qualitative treatment and prevention of the disease. This study reemphasizes that patch testing, even though an old method still remains a valuable and non-invasive approach to determine the causes of contact dermatitis.
